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[Traduit par le journal]
The use of tracer dilution methods is a wellrecognized in vivo approach for the nondestructive estimation of various components of body composition (Brozek and Henschel 1961; Reid 1967) . The most extensively used tracer, tritiated water (HTO), has been used in domestic and laboratory animals and to a lesser extent in wild, unrestrained animals. The reported error associated with the method for estimating total body water (TBW) is usually less than 5% for experimental animals with body weights greater than 100 g (Pace et al. 1947; Panaretto 1963; Panaretto and Till 1963 ; Kodama 1971) . Application of a non-destructive HTO method to smaller animals requires special techniques because only small quantities of blood can be obtained without significant disturbance to the animal. Blood samples cannot be obtained by venipuncture or "acute" methods, e.g, heart puncture or decapitation. This note describes an 'This work was supported by NIH (RR00518) and U.S. AEC AT(45-1)-2229. evaluation study of a non-destructive HTO method for estimating TBW in small rodents. Experimentally, the study consisted of estimating TBW of a rodent by the HTO method, then sacrificing the animal and estimating body water by direct analysis, i.e. vacuum sublimation. Values obtained from the HTO method were compared with values obtained from direct analysis.
The rodents used in this study were maintained under laboratory conditions before the experiment, with water and food provided ad libitum. All experimental rodents were adults. The rodents were denied food and water for approximately 12 h before the injection of HTO. Each rodent was weighed and injected intraperitoneally with about 1.0 pCi of HTO per g body weight.
Following an equilibration period of 2.5 h, blood samples were collected in calibrated 10-microlitre capillary tubes (Scientific Products) from the infraorbital sinus of the eye or by clipping the tail. Each blood sample was flushed from the capillary tube with 1.5 ml of distilled water directly into a standard liquid scintillation vial and the vial was capped. Later, samples were decolorized by adding 0.5 ml of 10% hydrogen peroxide to each scintillation vial. The vials were allowed to remain overnight at room temperature. Standards were prepared from the injection solution in an identical manner to the samples except the blood was flushed from the capillary tubes with only 1.0 ml of distilled water. Then 0.5 ml of the diluted HTO injection solution was added to each vial. The blood samples used in the preparation of the standards were obtained from noninjected rodents. Ten ml of scintillation solution (914 triton X-100/toluene, 5 g/l PPO, and 0.1 g/l POPOP) were added to each vial and the vials were analyzed in a Nuclear Chicago Mark I liquid scintillation system. Variability in quenching was evaluated by external standardization. TBW for each rodent was calculated as described previously (Holleman and Dieterich 1973) . Because whole blood was analyzed, it was necessary to correct the volume of each blood sample so as to exclude all substances except water. To evaluate the water content of whole blood, multiple blood samples of approximately 112 to 1 ml were obtained from 18 rodents and vacuum-distilled to dryness. The overall mean water content of rodent whole blood was 79.1 + 1.4%; the statistic is the standard deviation. No significant species differences were observed in whole-blood water content, thus all blood samples analyzed were corrected by the above percentage. Since whole blood was analyzed, as opposed to analyses of water samples obtained from the distillation of whole tissue, no correction for hydrogen exchange was made (Panaretto and Till 1963) . Therefore, tritiated water space was equated to total body water. Following the 2.5-h-equilibrium blood sample, the rodents were sacrificed and the intact, unshaven carcasses were vacuum-sublimated to dryness. The difference between live and dry weight was taken as TBW. The dried carcasses were extracted to a constant weight with petro-leum ether in a Soxhlet apparatus. The weight loss was taken as body fat. Lean body mass (LBM) was calculated as the sum of unextracted tissue (fat-free dry solids) plus TBW. The ratio of TBWILBM was calculated for each experimental animal.
The TBW of 27 rodents was estimated using the HTO method and direct analysis (Table 1) . TBW values obtained by the HTO method were not significantly different from the values obtained by direct analysis. The 95% confidence interval for an individual estimate of TBW using the HTO method was f 9.8% of the value determined by direct analysis.
Other components of body composition have been calculated from TBW as estimated by dilution methods. Equations used to estimate LBM (LBM = TBWl0.732) and body fat (body fat = body weight -LBM) assumes the water concentration of a fat-free body equals a constant (Pace and Rathbun 1945) . The present data substantiate the constancy, however, the mean (f SE) TBWILBM ratio is slightly less, namely 0.716 _+ 0.0031 compared to 0.732. In the calculation of LBM and body fat from TBW estimates, additional variances are introduced, such as the uncertainty and variability in the TBWILBM ratio, therefore the percentage error of the estimate increases. For example, the 95% confidence interval for an individual body fat estimate using a HTO method TBW value and the equation of Pace and Rathbun (1945) was + 65% of the value determined by direct analysis.
The present study indicates a 10% accuracy (95% confidence) for the estimation of TBW in rodents of 12 to 85 g body .weight using the nondestructive HTO method. The accuracy of the method is acceptable for most applications, however, investigators should be cognizant of the estimate error, especially when calculating other components of body composition from TBW, e.g. body fat.
